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1020020050200 



2002/9/12 



[^@bjgj 449-846 

[^±1 S21AI 4^xie geisdi ^^5xf o^E^m 520-1004 

KR 

1^921 gSH:*!! Y00N,Byoung Moon 

[^Sie^Sj^l 670628-1123511 
[o^Bj^l 442-739 

[^^1 <^s!ai es^ ^mm §SD^s^gonl^M 152-901 

KR 

[^Sa SgH:*!] KIM,Kyung Hyun 

[^2J§^asI 680505-1066932 
[^aSda] 137-040 

i^±] }<]mmmM ais? m^m ^go^E^^ 25s 205s 

[^^I KR 

oil o|S ftS^M B S^l^UQ. CHdiei 
(21) 

20 e 29.000 

16 s 16.000 a 

0 a 0 s! 

[felMS^gJ 14 S 557.000 S! 

602.000 S! 

[S¥Ai#l 1. fie^^Ai-SAilAKESLlS 
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*■ 

1020020050200 %^ ^;^>: 2002/9/12 

^ 1:41 <^1^(F-)# t-n-^l-fe Sf-^>fe Si^^l-^l pH7|- 6.5-7.0 '^^71- 

^ ^^s^m ^7HH '^<^^^. ^}^^ 13-^^ ^4. ^^-1, 

^^§>£^ ^4. ^^-i^ ^ #21^1- iWfe ^^^-^ ^1 

71*1-71 ^*H, >y-7l -B-71 ^Ee^^ s^^^l-^ 4-§-*V*^ iEel^*>£^ t]:4. 4*^=^^ ^ 
H 13 
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* 

1020020050200 ^^ 'UA: 2002/9/12 

-B-71 >iE5^^ ^^^^ ^ <^11- ^^1- IJ-^ {Organic Stripping 

Composition And Method Of Etching Oxide Using Thereof} 

^4 ^^o] <^o]7.]^ nflt!: 

£ 2a ^ 2b^ Si 7l:^ollA-1 Si l-^o] ^/J^l-;^] ^-f (2a)i4 ^^StF ^-f 
(2b)l- wlja^H SEM ^}^<^] tfltl: ^^£<^14. 

§ 7l^^ ^^1^4 «fl M-^iflfe SEM 4^<^1 ^^^S.^^, S. Safe 

^^^^cn] 8^ ^-e]: ^^Itb ^ -^^^ l^foiji, ^ 3bfe 16^ ^oy ^ 
•9^^ :i4olji, £ 3cfe 32^ ^^ItV ^ ^o^^ 

£ 4a ^ 4bfe 44 f^sfl^ 1:^1- ^-^^H ^fe d^^^^ S^^f- ^ 1-^1- 
5)-fe ^^Es]^ A>-g-*V 5^ Si 7l^ol1 tfl^ <J^4 i^It'H^^ M]^t\<^ 
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1020020050200 %^ ^;^>: 2002/9/12 

M-B}^ S. 6^ TiN, W ^ CoSii tfl^ ^olji, £ 7^ ^A]-olH<^l i^fl^ 

J£ 10a lOc^ Si 7l:Qrol] cfltb ^^^1-5^ ^4 ^^^7] 

^x] ^e] ^,^21 SEM A>^i: j£ lOafe S^jl-S. ^e] 

^}7] c^^solji, £ lob^ ^2fls] NE200 iiEe)^ 3:>§1-<^1 8^ ■S-'^: ^-^e^llV 
cl.^£olj7, £ lOc^ ^ ^^$\ ^xEE):^ f-oV 

H 11a ^^1 llc^ sfl€<^l tJlt!: 2:^^1:21 ^z]- s.^^^ #3^:i7l 

^^H ^^1 SEM A>^^ M-^'^ H llafe di^^^ 

^ie]*>7l ^S] cf^£o]j7, £ iib^ f^Hflo^ NE200 d^^^^ S^^l-<^1 8^ ^^a: ^^1 ^ 

£ llcfe ^^Mel^sg 2:^^1-<^1 8^ ^<y: ^^^1 ^-lel^ ^ 

H 12a 12c^ >^fl7}^l pH 2l^^%S. "^^^^W 4^-^ 8^ ^<a: 

^^1 ^^^J: ^ SEM ^Tgi^^^, S 12a^ pH 

7.0-8.0 ^ '^71^^ ^4*^131. £ 12bfe pH 6.5 ^e«^>H ^'^^ ^4 

olJl, £ 12cfe pH 3.5-6.0^ ^m^^]^^ ^4<^14. 

H 13^ 4 ^^^tS. ^-g-7>^t!: 2:^^1-31 pH <^^^ ^-a: ^7}^<^] 4* 
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1020020050200 ^^ '^y^}: 2002/9/12 

10 ... tiV:£^l 7]:^ 12 ... ^S- 

16 ... TflojE 20 ... CoSi ^^^}o]s.%- 

24 ... W 

<15> 4 ^Vi^ 6. o.7| ^EB^^ ^A^^ ^ Oil- Al-^^> Al-^l- ^Z]- «J-^ol] ^0.5. 

<i6> ^Eflcii] ^^Ei^ ^^^m^ ^^tt :a-^<^l 4^} «]:.£^1 i7-]-£ ti]^ 

^Si-S. ojirf. n ^o\] oXo]A\^ ^7>fe JL^O.^ -g-^*}^ 

<17> =L^n, ^^Hfe ^ 3^44 4flB'^ ^7]-^>j[L oj^ci] al^^Sl^2j^l.4 

tifl ^7}o\] IL^ 4 ^fl4 4^1^ ^^*>J1 ^4. 44 ^^1 4471- 

^4i4^ ^44 ^4<a^^4 4^^114^ (refresh) ^^j^ ^4"^1 4:^4^ ^^-44 
4 4 4^444. 

<i8> ^H^l 4#<^1 ai^4^ ^'Hl 44 ^4 ^5^^^ ^44 4?!- 3i^4 

2}-^ «11^4 4^5l-l- 4:1-711 4^31 sfl^ aiv 4^114 4^1 $14. 42-1l> 4# «11^^ 
4?!: ^4 ^ 44* ^4<^1 ^4444 44 444 4t!: 444 444 ^ 
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1020020050200 %^ ^^1-: 2002/9/12 

^^S] ^ll^i ^^<^ :^]7\5\3L Sic]-, o]^^ ^4 ^ 

^n^]^ ^4 Xmell^lriH, A].^^^ £^A^ «)-n|. ^^l-o] 

^^i-^ ^£^1 ^J-^1<^1 ^<=>H ^7]^ f^7} 

E^^>c^ ^]?]^7] ^'^M 2:^^!-^ A>-g.$>al ojtcf. 

<19> 'a^7ll4^62-49355:£ ^ 64-42653:£<HlAife- -B-7l o>p1 ^^es^:^ 40^^ 7flAl^>aL ^ 

>:Eel^ -g-^fl 0.5. 7]:^:^ ^ <t€4 -^7] 1-^ -^fl^^^v^ 7l^>^i- 

<20> o]^]^ ^^^7] *'^^7])3g7-201794s: ^ 8-20205:£iA-]^ s}-^ 

^71 -g-pB, -^^ ^^^^ 7)lAl§>ji ^4. oje^tV ^ 

<21> ZLBlcIl ^eS] ^4 ^ ofl^l ^7] ^7] ^Eg^;^ ^^^f-^ ^± 

^7H71J1 lr<a^^^l ^^J^171^ o^irf. 

<22> o]d\] rc}-s^ u]^ 6, 323, 169 J: (issued to Abe et alj^^l^i^ ^^^], ^^^l^l 
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» 

1020020050200 #^ '^A'- 2002/9/12 

^±S. :^]7]S\o] ^^^<^] ^f-^ ^^5^1 ^±3\- 7]7^i}lL 

<23> ojsit!: ;g*J:o|l ^e<^lfe ^§1 ^± f-^^fe l-4l7il -B-71 ^1^^ 

^ ^^1 ^-g-Slol ^2^4 1:^^ ^^^^^ -LV^l- 

^ife i^^lB^ ^^^1 ^^l^^l ^4. SEtl: ^1-71 ^es^ig oi 

44 Ir^l- ^^^m -^4 >iE5^^ Si^^^s] ^i4°fl 4^ 4t4*>4 * 

*>7ll Si ^V^l-f^^ 44*]-7ll 4^1 <^H1 44 Si (^^ Si-4^)^1 2:^^ 

ii#4^ Si<^l 4^4:^1 444^ ^^^5. -a^*^ ^l^^'y Si 4^ 
(Si-pitting 4.-^)^] ^^14^1 €4. 
<24> £ oisit!: Si 4^ ^t4 ^^,5 4^^ €^^44 44<^ €^*4 4 
1^ 44 ^^4 ^^^^'^l ^44^ ^4M m 44^15^4. 

(ACI CD; critical dimension obtained after cleaning inspect i on )-cr llOiHOA <=>lSi4. 

<25> ±A^^\ B\n ^^^^ ^>44(12)<^1 -^"^4 ^S- "m^^ 

^>£^1 4^(10)^^^ ^4Tf^4(i4)ol ^^^s\jL 7]%aQ) ^4 ^'■^ 

(18)7> ^^^5)4 $i-^4 4^^!-^ "^^4 4*^m4 ^^^<^]fe CoSi 5- o]^6\^ ^ 
44<^lH#(20)ol ^^^£1<H $14. 
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1020020050200 %^ ^^}: 2002/9/12 

<26> ^V7l ^elA]-o]c^(20)^ #e^A]c]lol.^(salicidation; self aligned silicide) ^ 

^^j«>fe ^^J^5.Ai Ti <^1M- Co5^ ^ "i^el^l-^. ^^1 

^^<^14. ^^-Ife ^^^^fe 4'^%-^ sflEi^ofl o]«|]A-1 §^^011 -g- 

ol§>7l) i^#s]D^(self aligned property), ^2^*>^ <5ll- ^^1^ 

t-^^m 4^1*1-711 ^ $^4. 

<27> o]e]^ >iBlAl-ol^f^(20) ^^]^ ^>;€(W)^5. ol^ol^ «ll>5d^(24)4 -^Vsl-l-S. 

<28> S^^H^i, ^^^^ ^4 :§-^o^ ^^Sjo]] o^^l-c^ «fl^(24)^ 

^-^l^l^l 41 §^^(31), TflolH^o^ ^e^A>o]H#^ b^9^]f]7] ^tt ^12 
€^*(32), 7m>S-^ -^e^AVolHf^^ ictAlfl7l ^tl- ^13 ^ ^14 €^-&(33, 34)^1 ^ 
^^51^^^ ^91^ ^ ^11 3 ^^*€r ^li^flS ^14$ 

^^(34)^ ^5:|A]-o]s.'?]: i^#Al^ ^o] oi-qe]. ol^s]^ 7):^H ^a] 

^ ^o] i-^A]?]£^ ^Ajsjo^^o. .g. >^ o;^^ ^^o| ^^Al o]e^^V D] 

:i^B^-ol(mis-align)A^ ^^^S] ^*>7l o]^^ ^^^^.a-^ o] 

^^3. 3i)^o^ ^^py ^A5§>711 ^i:]-. 
<29> ^ei^ ^>^oi uj-E^-uj-fe ^<y# ^7l^V ^^^^1-71 ^t!: ^^^^ -i- 

^^^1-71^ ^^1. #^^"># <^l-§-*H ^4 ^^-i: T^^t!: ^"^-Il 

n>>ias. AV-g-^ i£2^1xi;iE sfl^^ ;^l7l*}fe ^^^^ ^^^n €4. 
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1020020050200 %^ ^^V- 2002/9/12 

^^o.^ ^^^Ml ^cf. ^, ^^^^ ^^S^i-f-^ <^1«^ 

^4*>Jl Id- ^<^lfe ofl^ T3>^,H5.>^i ^^^S]^^ S£5|1^1>;E 3J|1^^ 

^•^l-* ^7l-^|-'^ <^n' 7]-iS] ^^2.n}7} ^M^^. Ml^ 7] 

^ ^^^^ ^11- ^1^1*1-71 ^i5H ^-g-s}^ ^014. 

^1^ SiN ^iTll- ^t!- ^ ^^^^ o]^o\]s. ^>^#^ ;^]7ll- ^ 

44 ^o] ^e^ilfe *J=^^1?l7i ^^H 1:^1- 

1-^7^1 -B-71 Si^^^o] ^ej ^-g-4Jl $i4. nelc-il ole^^ 41V <g7l 

^7] ^^6\] 4€- >g^4 ^<=>1 Si* MA^ ^ ^A^M. Si 7]^ 

o] ^Eel^ ^^^%<^] Si<^l ^4^1^ ^^^S. Si 

<3i> £ 2a ^ 2b<Hlfe Si l-^o] ^aJ^ ;§ o.oj| ^0^4^ ^^l-'^l 

SEMCscanning electron microscope) ^^Sf- wlHsH ^ 

^>^##(22)^ ^^t!: ^ -^71 ^M.^^ 

/^-fl^* Fl- t-^tlT] ofDi 711^4 ^E43g 44^^ H 2a<^l 

^o] Si 7l:^6fl tflt^ ^-t^^l aife ^^^(30)'>1 ^^£1^1^ Fl- ^-B-*> 
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1020020050200 %^ '^:^}: 2002/9/12 

<^7]^^ ^iHE)^ 4-§-*H ^^*(30)^ ^^^*]-^ £ 2b<^l^-14 Si ^ 

^ ^^o] M-Bl-^A^ ^el^ 7m(10)^H] ^^o] Sib ^olr]-. 

<32> 7l#o)l /il^ ^^^f^ ^-^^l-^l ^^>H Si 

^^i ^ ^^<^1 cfl^H ''a^^^ 3^^i^Si\ ^J8.^ ^o]4. 

<33> ^ ^Vt^o^ >a-7ltt ^^1^^ ^J-^V^^ A>^1-S1 telnl ^V^#^ Tfl 

1-^<H1 cfl^H ^^^^ ^^1 ^fe ^fl-t!: iEB]3g ^'='14. 

€ ^£^1 ^12:1- -5^-71^ -e-71 rime^^ S^^l-^ 4-g-^> ^2^- ^cJ-'S^ ^1 

<35> s-^^ ^^Jel-71 41^H ^ ^'^'^l^ife ^IJB^^I ol^(OH-)^ 

# ^ 1:^ ^l^(F-)^ ^-^^}^ ^^i:^ S^^l-<^1 pH7]- 6.5-8.0 •^^7}- £] 

£^ ±^^S] ^^^M: ^7}t}c^ ^o]7]^ ^7] ^^^^ 

<36> ^7] ^V^?s)l7f ^-a-CHNOs)-?] ^^1 ^1 ^-f ^7] pH ^^7]- 

6.5-7.0 ^^91 ^o] H>^2]§>x:|-. s^6\]s. jaj-AV^^^, ai).^A)-, 4o]a>^ ^^a]. 
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1020020050200 %^ ^7^: 2002/9/12 

H-^A] oj-s.:^^ ^ ^^^Hll- pH7]- 6.5-7.0 

<37> atb 1:^ o]^^ -t-n-^^ S^^i- 7] $0.5. ^ i^j "-js^wls. 0.0001- 

S^^l- 7l^o.s. ^ nfl ^^i3]S. 2-15% '^^^ ^o] w].^zj*].cf. 

<38> wl.t3l«r>7ll, >^7l ^A^f-^l ^eln^^ifl cfl*): ^iz]- ai^h]^ Si, W. Al, 

Ti. TiN ^ CoSi ^ ^t>lH ^1-4^ tfl^ ^^wlfe 50:1 -4:1 ^^<:>]4. 

<39> ^7ll> 41- 

<40> Aiz]-ofl o^^ll A>sj.^^ ^^1; 

<4i> -a-711-^ ^iTii- ^tv ^>ni ^^1; ^ 

<42> -B-711-. #51^1 ^ AV5I-1- ^^l^l- ^l7l*>7l ^*H. *1 

H^A] o]^(0H-)^ sl-^l- ^ 1-:^ «^1^(F-)^ ^-e-^Vfe ^^1-^ 

pH7} 6.5-8.0 '^■¥17} £1J£^ ^^4^ ^7]-s:H -^-7] i::^ 

*>7fl ^-g-S|tH ojofl i:-]*H, >^7l ^z^-ofl S]«fl W, Al, Ti. TiN ^ CoSi ^ ^o]S. *l-4 
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1020020050200 %^ 2002/9/12 

^ ofl^l ofl ;«ll7l3:>^ Jl4^ Si 7] 

tfltb Si 35^^ -B-^^^fe ^^l^i: «fl^^>7l ^ 

Si ^^^2] ic#Al oil- flBVs aV^aIt^^ # ^ Sife -LV^^l* ^7HV£^ 

<45> 0l^>, ^ ^Vt^^ ^Jl^ §H ^^^1-71^ tVc}. 

<46> 0^7-1, £ 3a tfl^l 3Hlfe 71^011 Af-g-s]^ ^-B- <S7lAj -B-71 ^^^^ 

^]^># ^S^^^M ^2^^ ^l^ofl cfl^V SEM M- 

Bl-ifl^4. £ Safe ^Se)^ ^^^1-^1 8^ ^<?V ^^Itt ^ i 3bfe 16 

^ ^91 ^ ^4<^l3l, H 3cfe 32^ ^91 ^ 44^^!^}. 

<47> iJEejig NE200(Ashland ^Ife -¥-3iiwlS. 75~85%s^ 

^^>^, <^l^cfl DMAC(NH2CH2CH20CH2CH20H) , 5~15%2] ^-^ ^^^^S. ^>J1, <^7l<^l 
2-15%^ 44^^:1:, ^lH^Al<^S.^ ^ 1:A]-^ 7]^ ^^±S. £f-^H ^ 

^1- ^^^m m^}^ ^^}^^<^] ^<^§}fe ^-^S. o^^^ ^o.p^, -a- 
^iTl^o] -f^^>r^-. o]o^ pHfe 8.0 <g7lAjo^ a)al 1: ^, 
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1020020050200 



^^f: 2002/9/12 



<48> [s. 11 





8^ 16-^ 


32^ 




llOA pOA 


550A 



<49> ^7] S. 1^ ^^1- ^^}<^ Si^ ^^^^ ^^^^ ^^^%<^] ^^]^ A] ^4 a] el] 

<5i> £ 4a ^ 4b<^lfe z)-2q- f^eflo] f-B-*};^! ^^^^^ ^ 1-^1- ^ 

EKC 4^ EKCl- ^-^^ ^s]s 7]^ a^iA-]o^ tiV-l- ojl^Hf^olji, 4bi S. 

^1^ ^>-§-^ ciSel^ ^i^^l-'y NE200# ^-g-^V ^e^^ 7]^ S^<^lAis] 

<52> :£ 4al- ^Jls:}'^, EKC ^Se]^ ^>;J^o1]^ NH2OH, NH20(C2H4)20H, ^7}4 

^fe ^4 7>>i:l- o]-g.^ ^Z^- ofl^^l :^ol ^Si]j7 

^-<ge^o]<iil oJtD Si 7l:^o] i^%£)Ta :E 4a<^l i4Bl-\+ 13>5!f :y:ol Si 71:^^1 ifl-^^ Si'LV 

4. S^^7> EKC ^^^1-<^1 ^^^l^l^ S^S^ ^^^^^^l -f^^ 

<^1^4 ^^^4. o.^^, o] ^-f Si7> 4^ ^§1 >a:iS. 4^sl<:>1 9X7] 

35-14 



1020020050200 #^ '^M' 2002/9/12 

4^1- ^IH^^I <^1^4 Si^l ^#oi «.7].^s->4. Si 

<53> n.^t^, NE200 iH2:ii§ 4-§-*>^ £ 4b<^l 44\i 

Si 7> ^ofuf^Til €4. oil- 4^ ^>-§-^ (1) ^^1 (3)<^1 ^^iifl^ ^^^^ Cf^ 

<54> CH3COOH + NH4OH + HF ^ CHsCOOH + CH3COONH4 + NH4F — (1) 

<55> Si02 + 4HF <^ SiF4T + 2H20t — (2) 

Si + 60H- -> Si03-2 + 3H2O, E =1.7V — (3) 

<57> ^7^^ NE200 S^^l:^ <^H1S<:>, "t"^^ ^^S.^ ^ 1:^^^ ^^^^ 

^>JL <g7l^^^S.Ai ^7] «>-§-^ (1)4 3^^^ o]^ji ojrq-. NE200 2: 

Si 71:^51 vfl^fe Si'LVfi] ol^cH^lxln]. ^S^^o] *1 

^^S. ^>^B^€4. NE200 ^^^^ 2^^^^^] ^^]^^ 

si02 ^-g-^ (2)<^ 4Bi-\} H>i2f #o]^6}| c^tfl ^T]^^. 

#SlS.S. ti}^^ (3)oll o^tfl ^l^^Al ^01^4 ^o]i}p\] «]:-§- 3:1-J7 Si03-2 ^E)1S ^o} 

^Sl7\] ^4. 1^ ^>-§- ^l^VM^^ f-^H ^7l>^^ ^^^1- ifl<^l^i Si 4^ ^-^ 
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1020020050200 #^ ^^>: 2002/9/12 

^^1 <^i^<^i si^H Si ^<=>]^. ^^^^ ^ ^^i^} ^ 

^^^^ 

<59> ^, ^IH^A] oj^a}. c]^^ -e-B-^m ^SEl^ ^^^%^] ^^^2] AVsl-^li. 

n a^sl Si02f'<^l ;^l7l£lJl M-A-l Si ^^^o] ic#Sl^ ^^47} w>V€- ^5.5. ^ 

^IH^^I ^ol^ofl o^^v tiV-g-^ ^lo^Al^l^^ tl: ^^14. 
o] ^, ^^^^ CfA] o]^6\] ojefl -g-«fl£]jl Si* ii#Al7lfe «>-§- 

Sife ^IH^^I oj^iill o^gfl -g-^S)^ ttl-g-o] o^o^uj-Tll ^4. 
^ ^^"^^ ^rSe)^ 2:^^^ tflo)]^ 2:^^^. 7l^O.S. ^ b^) ^-S^u] 

^ 0.0001-1% "^^^ 1^1 ^^S. 1:^ o]^ 5L^£)<>1 9X^S.S.. ^7] o]^6\] S]^ ^ 

^^^^ 1^-5-^ o]^o\^^. tq-el-Ai -itsl-Tilsl ^7>s <^1*H a 

oil «1*H i-f i^El^a ^1^ -g-^lll- 7]^^ ^7\] ^o] 

<60> pfl^Hf^oil avoV^l-c^ A]-2|-;^ls.Ai ^A]:-^^ ^7}^}<^ ^Se)^ i 

H H ^e^l ^4 4"^=^!: ^^^S. ii# 

^1^1^ ^^<^l7l nfl^ofl ^£^1 ^^]ol >j]^ofl Cfoj:^ ^^o)] cfltb 
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1020020050200 %^ "iA- 2002/9/12 

Jl^tflo) ^Vcf. oil- ^7l-^oll 4s. >,E5]^ pH ^ 

<6i> £ 5o|]^ ^A>^ ^7>^oi] pH ^St!: ^41- M-E}ifl^i:f. ^aVs^ ^7} 

cc ^^S. M-B|-ifl^o.p^ 3L2flSi 7l;<]l^ ^^Ife NE200 4^ -^^xjiall- q-Efvfl 
4. NE200^ pH7> 8 'S7l>a ^^^l-^lji ;gAV^ 7j-A>o]7l nD^ofl ^aV^ ^i^i?V 

^7>^£ pH7l- ^711 ^o}^]^ ^<^1^ ^ $14. ^7}^ ^SE^^ 

1-^ ^^5] ^7l-^ol ^3i]ti]s. 200:1-250:1 ^S.Si\ ^^<^^] ^ ^7]'^^^ q-E^-ifl 
1^ n oi^o^ ^7>^ ^^^^ rz\jL <^^4. atb -y: ^ ^4. 

<62> £. 6 9<^1^ ^^o] ^7>^ pH *^^<^1 4^ ^ 

<63> Tjl^i, £ 6<^lfe TiN. W ^ CoSi (44 a, b ^ c)<Hl -i^z^- 14^1- 

Ml^4. i^^^^E] ^11- ^^^^ 3.5-8^ pH ^^1<^1 ^^^i ^4^<5l 5A 
olB^V^^i pHi ^^*H i^fl-^ ^V^t!" ^^^^ 44^^ ^"^^ ^ $i4. 
<64> H 7cflfe ^^4A>o]H<>ll cflt!: ^4 44^^4. ^^'^l^'^l 'fltl ^4 ^■ 

pm f^7H1 til^]^>o^ ^4^*^1 3.?]] f^7>t^ ^ 9X^. oil- f.§>o^ ^ 

^7] >iEE]^ ^^^1-^ -LV^l-Hl rfllV ;^171 ^^o] pflo. o.>-^|.^ c,y^^^ 

<65> H Boflfe -yr^^lM m <^4 44M]^4. ^^^^I-h-^ ^^1 '^^i '=g^<^l 
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<66> S. goflfe Tioll cflt!- ^4 ^^^^ i4^^^4. i^-^S.-^^] Ti<Hl tflt!: ^4 ^^^^ 

^^1^1 ^3. sX-^-k ^ ^4. ^, ^ pH <=g^<^l^i ^4^<^1 ^l^l^H pfl-f 

<67> ^ ^^^>7> ^Aj^ 7].xi3i pH '^^<^ 4^ ^4 ^^^^ ^#^r>3i;^> <y: 

<68> 2] 



pH 8.0 


7.0 


6.5 


3.5 


Ti pA 


10 A 


13 A 


65 A 


Al |37A 


47 A 


60 A 


2000 A o]-^ 



<69> a 2<^1 ^^1-^ pH 6.5 o]^^ ^7]^^ ^m^]^]^ ^71 ^ ^^^^ ^4^ 

^l^lti: ^"^l^ ^4. ^41- ^^}c^ ^ ^^^^] 44 -i: 

^S4^ 3^^^^-^ ^^Eel^ o.>..gj.ig^.^;£ pH cg^o^] 

<70> ol^l, AV5i.;()i7]- ^7]-^ -hE4^ ^^^1-^ Si<^] cflt!: ^>^^^^ :yL7lS. 
*>4. olfe ^45. Si 71^011 3fl€<^l cfl^H -^^^1-^-^^ t^-11:<^ 
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<7i> H 10a lOc^]^ Si 7]:^<^] cflt!- ^Eel^g ^a^^-o^ >0 2]- ^ 
s-H ^^l^s^ ^. ^<^1 7l^oi] cflfv SEM A}^# ^^S.S. i+El-ifl^cf. JE lOafe ^iMe) 
^ ^i-^^l-^ ^2l5l-7l ^^5.oli, 5. lOb^ #5flSl NE200 ^Mel^ 2:^^#<H1 8^ 
:§-oV ^x] ^eltb ^^3E.o1jZ, :e lOcfe ^ ^ee)^ 8^ ^ 

^1 ^-^elt!: ^^H<5l4. £ 10c<^l^i ^-g-t!: ^ ^^^e^^ NE2004 

^-tt^ 200:15] -^5^1 a] S. ^^5}<^ '^<^^ S^^^^S.^ pH7} 6.5<5l4. 

<72> £ 10a lOcl- tilH§>^ NE200 iSe)^ ^'^^l-^l ^^1 

1:^ ^^^^] ^]^^ 4-8-*^! Si 3fl€(13)o1 7]^ ^^^o] ^M^o^^. 

<73> £ 11a vflx] IIH]^ -^^^ti]^ Bfl^oil ^bizl- ^^^4 

7] SEM ^igHS i^^ifl^cf. £ lla^ >.EB^^ 

1-^ ^tLj^M ^^5E.olJL, £ llb^ NE200 :fiEe]:sg S^^l-i 8^ ^<?]: % 

^ ^'^£'^14. ilHl^i £ lOH^i 2i^^%^ 

^}^7\7\^ NE20021- 200:1^ -^slu]^ ^^s:>a^ <go]^ pH7l- ^6.5 

<74> S. 11a vfl^l llcl- W1H*>^ ^EflS] NE200 ^^1 ^-lej^^ 7^-^\\ 

^ ^^^^ ^^^1-^1 7^^ 2.^*^1 O^O^Ai "^if-l^l^ Sfl^(25)ol 7^ 

^ €2fl^ ^^111- -B-^l^l-Ji 3X%%: ^"^l^ ^ pH<^l ^ 



I 
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«fl ^ ^-f ri^Se]^ S^^l-^ pH7]- f^^^ ifl^] <S7lA^ 

«^^<^1 ^*>7l ^ojcf. 
<75> ^V^>^1# d^E.^^ 4 pH -y:^^!^^ 

^'?l*l-7l ^17H pH "=§^5] >hHB^^ ^^^t.]^ 3^^^ 8^ ^^v> 

^7] ^-le^tl ^ "S^l^lfe tflt!: SEM 12a vfl^] 12ci ^^^S. H-B]-vfl^4. 

^, JE 12a vfl^l I2c^ 4^}^] pH <=g^s^ riiEe]^ ^-^^l-S. ^^^c]^ 3iJ|^# 8^ ^<?V 
^^1 ^Blt!" ^ ^o]^]^ 3fl€<^ tfltl: SEM M-4iflfe ^^£5.A-1, £ 12afe NE200 

# ^-§-§H pH 7.0-8.0 2] «7l>^^ *=g^<^lAi -S*^^ 14^1al, 5. 12b^ NE2004 
^ 200:1^ €^*H S^^l-^-A-l pH7V ^6.5 

Jl, S. 12c^ NE2004 ^-a:^ 133 :15^ -^sjwjs ^^^H ^^^i-S-A-^ pH7> ^ 

3.5-6.0^ ^^"^lAi ^c^^ 14^11^. 
<76> £^o.s.«Ei <t^T3l^ 3fl€(25)^ pH 6.5 ^ <g7lA^ <^^oilAi^ 

€■ pH ^^1 -S-^^l-c^ ^Efiflojt:!-. S.^d\]Aj w, TiN. CoSi pH <^ 

^<^1A^ ^-%-7}^i}3., Tife ^ 4.0-8.03] '^^oijAi, Al^ ^ 6.5-8.03] <^^o11a-], Si 
fe- 7.0 <^l«l-3l <^^<^A1 ^^7>^t# ^<af pHS] >^tl-7]-7> S.091 NE200 

3] pH7]- 8.0 o]lL ^^4^ pH7> ^cil-^17] t41€-<^14. t^-1*H, 

<78> Si'?]: JlB^^r].^ pH7f ^-t^^ ^^^3. JL^^ afl^ pH7l- 

-B-5]t>4. 444 ^^1 'y:f-4^4 Si4 91^ Ji^^ ofl ^ ^t^4 ^4 ^i^^ 
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^ ^^ 7}^% pH 6.5-7.0 ^^7} 7}^^ «1-^^S>4^ ^1:^ J£# 

4^^(HN04)^ ^-f 4^ :i4 ^5l-^<='l 7j-*}-7l nfl^ol] ^^nV ^7}^S. ^^^o] 
S.^7} 4-^1- ^0.5. 7]cfl^Cf. C^-A] ^^^A] ^AVoll til^Vc^ 

pH ^^i^i #^tV ^2^^^ M-B|-ifl7l nfl^oj] ^AV^4 ji).^^ pH 6.5-8.0 

s] -^7]^ ^ ojTil Si^ c]^ -LV^A]^ # ^ ^ 

<80> ^ ^^oll^-l^ pH7]- 8.0 ^4i7j] -8-7] rfiEe)^ S^^l-<^1 ^51-^11- ^ 

^ ^^4^ ^ ^7}ns. pH7> 6.5-8.0 ^^lsl7l nfl^ 

pH7]- S^^l-S] ;^lS7l- 7}^*]-7ll €4. 

<81> olA^4 ^ ^VT^S] ^m^l ^^]^]^^]^ ^-g-Sl^ <g7lAj Ir^^l -e-71 

S^^ pH7l- S.O-?] <L>5|-^11- ^7>*>fe ^g^l- <^lS.*fSa7] 

AVsl-;^!* ^71-^H ^ ^^^^ ^Es^^ 2:A^#^ pHfe 8.0 o]^]. i^^7> €4. 

^S14 ^ ^15.^ ^ItVSj^l pH7l- 8.0 ^4 Cl 7]$^ 
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^o]s.S. ^se^^ S^^l-^ pH7]- 8.0 ^014. 

<82> ol^ViJ- ^ >,Eel^ 2:>^^l:Ol o.>j.^ ^^^^ 

1-^<H1 tfltV <LV^^^ol ^f^Sl$jl7l tiV£^l ^J-^l^i ^^^^ 

<83> ^ ^T^S^ S^^l-^ ^^n] ^^1^ ^^1^1- Si. W, CoSi, Ti. TiN, Al 

Jl4# ^ Si4. «1<^>1- ^^^^>7l ^z^- ^-^^ 

^f^^ Ti/TiN e]-o] ^;go| -.^^ <l>^1-o] ^>^#Sa^ 

<85> o].^, ^ ^T^o^ a>^^^> ^Al<^]l. ^SB}o^ ^^*1-S^1^V «fl^ 7l^^o>sl 
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2:^^1-<^1 pH7]- 6.5-8.0 ^^7} ^m]^ ^7}t\c^ '^^^]^ 

[^^■t 21 

31 

^12«J-«^1 SZ'^^i, ^71 pH ^^7> 6.5-7.0 ^^1-^5. t}^ ^7] d^E.^ 

41 

^ ^^l^i ^IM-'a ^-i: s:>fe -R-71 >hHsl^ ^^^1-. 

51 

5. 0.0001-1 % ^i: ^^1-2.5. s^-fe -B-71 ^^^^ 

l^^D- 61 
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^ll%°ll 4^7] ^^^1-<^1 ^V5)-l-^ ^B^n^ofl tfltb ^4 ^^Hl7|- Si, W, Al , 

Ti, TiN ^ CoSi ^ Irli i^t!: ^4 ^d^^P} 50:1 ~4:l ^^^1 ^-i- 

-H-711-S1 ;^1711- ^tb ''Ui ^^1; ^ 

-B-711:, ^ i^^m ^^1-^ ^171^1-71 ^srH, ^1 

^^A] ol^(OH-)^ ^-H-^}^ ^ Irdli ol^(F-)# ^^^>^ 5^^!-^ 

S^^l"^! pH7l- 6.5-8.0 ^^7} S)3ES. ai^^s] ^7l-^H ^^^]^ -^7] 

101 
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{^^^} 111 

^19%H1 9X'>]^], ^^7] S]^ W, Al, Ti, TiN ^ CoSi ^ ^<H£ ^VM-^] #^ 

#<^1 ^^1-^^ t}^ ^4 

[^^«^ 12] 

$X^^^, ^71 >il:^^]7> ^'iVCHNOs)^ ^^i^S. ^Vfe ^4 

{^^^} 131 

;^ll2*j-<Hl '^71 -6-7] dHlHA>, -arlH^A] 

if-^H pH7l- 6.5-7.0 ^^91 ^^i^S *>fe ^^1- 
141 

^ ^oflA-l a^o^i s-iq-o] ^:^SLS. t}^ ^4 
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